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We will report on recent activities to develop a flight model of a small, low power, and
low mass mercury trapped ion frequency standard leading to a flight demonstration on a
GPS satellite. The program goal is to provide 10-100 times improved stability over
existing flight standards in a similar clock footprint with a 10 year operational life. The
small prototype standard design takes advantage of recent trapped ion frequency standard
advances including using a Nitrogen buffer gas for long vacuum pump life [1] and a
multi-pole ion trap to nearly eliminate sensitivity to the second order Doppler shift [2].
Recent measurements with a multi-pole trap standard (with no thermal regulation) show
an ambient thermal sensitivity less than 2 x 10’15/deg C indicating excellent long term
stability can be achieved with only minimal thermal control. The development program,
design and tradeoffs, and recent laboratory results will be presented.
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